In Lorenz's 'psychohydraulic model', behaviour is regulated by performance: the motivation to perform a behaviour builds up with time and can be reduced only by performance itself. However, a convincing example of Lorenzian regulation has been lacking. We studied dustbathing in featherless and feathered chicks, Gallus gallus domesticus, the latter trained to dustbathe on glass with sand underneath. In both cases the function, that is, plumage cleaning, was eliminated. In both featherless and feathered chicks dustbathing increased with time since the last performance as found in normal dustbathing, and there was a compensatory adjustment when the amount of previous dustbathing was artificially reduced. We suggest that the amount of dustbathing performed at any one time may be controlled by the cooperative action of a deprivation or timer mechanism and a counter mechanism. The timer mechanism responds to the time since the last performance, whereas the counter mechanism records the number of elements during that last dustbathing. Alternatively, there may be a single mechanism that continually records the deficit in the amount of dustbathing performed. Lorenz's model may be valid not only for dustbathing in fowl but also for other comfort behaviours. Our results suggest the existence of behavioural needs that can be satisfied only by performance.
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What matters to an animal: performing a behaviour, reaching the functional endpoint, or a combination of both? Animals in the natural environment might be expected to perform the appropriate behaviour simultaneously with achieving its functional endpoints. In addition, it does not matter exactly how a behavioural system (Hogan 1988), for example that for feeding, reproduction or preening, works in nature as long as it serves its functions adequately. A wild bird needs a perfect plumage for insulation, flight and signalling (Middleton 1991). The resulting functions of its feather maintenance behaviour are essential and can readily be achieved because the stimuli needed to elicit the behaviour are always present. However, for animals in captivity the situation is different because many functions may have lost significance and the appropriate stimuli may be absent. For example, for a bird in a cage with a wire floor, where the plumage cannot be cleaned, a perfect plumage is not essential for survival or reproduction, whereas performing plumage care may still, as in the wild, be significant in avoiding stress (Vestergaard et al. 1997 ) and fear (Vestergaard et al. 1993 ) and consequently for maintaining welfare. This emphasizes the significance of Lorenzian regulation, as suggested in the psychohydraulic model (Lorenz 1950 (Lorenz , 1978 , for animals in captivity, especially farm animals, where performance is often thwarted because of lack of space and stimuli (Wood-Gush 1973) . Lorenz (1950 Lorenz ( , 1978 argued that action-specific energy, that is, the accumulating factor specific for each behaviour system, in the central nervous system is responsible for an increase in motivation with time (but see e.g. Hinde 1960 Hinde , 1970 Bolles 1975; Kennedy 1987 for criticism of this idea). According to this psychohydraulic model, (1) motivation builds up with time from the last performance, (2) consequently vacuum activities (i.e. behaviours performed in the absence of appropriate stimuli) may appear, and (3) performance of the behaviour is required in order to reduce motivation. In the present study, we consider and discuss two of these aspects of behavioural regulation (1 and 3) .
Recently, Lorenzian thinking has had some revival (Hogan 1997) . The deprivation or rebound responses that can be hypothesized from Lorenz's model refer to
